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Chem2110  Test  4 
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Question  1 


f*0 


Complete  the  following  statements: 

(a)  a    Solute,    dissolves  in  a    Solvent      to  give  a  homogeneous 
mixture.  If  the  dissolution  occurs  in  water  the  mixture  is  called  <af\  aqueous  solution. 
Water  dissolves  ionic  compounds  and    polctf  CcWalent  compounds 

(b)  The  reaction  between  potassium  hydroxide  and  formic  acid  is  called 
neutfctl  ixcvbioq        0r  ctcid-base  reaction.  The  net  ionic 

equation  for  this  reaction  is  HCOOH(q<p-r-OH7atp         HCQg^y,  -f-  HgOft) 
In  this  reaction  the  potassium  ion  is  the      Spectator  I  OH.  

(c)  A  strong  electrolye  dissociates  Compietejjy       jn  water 

to  give  a  solution  that     StfoAgltj     conducts  electricity. 

The  SI  bctse    UM-b  0f  electric  current  is     Ampere  . 

(d)  Whereas  lactic  acid  is  /npnopfO't  I  c    ,  oxalic  acid  is  ofipfot-i'c  

Whereas  sulfurous  acid  is    Weolc  ,  sulfuric  acid  is  Stf OAOj  

Whereas  H2C2CV2H2O  is  h unrated    ,  H2C204lia is  CXnhydj'oUS 

(e)  The  conditions  for  the  most  effective  buffer  solution  are  as  follows:   .  *,  ~  '.  A 
desUei        must  he  as  close  as  possible  -to  -tfie  f>Kc\  of  the  aciu 

presence  p-P  a  weak  cue \ d/base  and  it  conjugate dos^/qq 

*-fche  weak,  aod/base  ctnd  its  conjugate  bctse/qcid  musti>e  pfeseni 
~ :  :        ;  "      7*       uTeQua)  amounts 

^the-  Weak  a  a  d/base  and  'tscon  uagte  base/qcid  must  b^.  present  in 
*  ~  '  ^laxyk  quantities 

(f)  The  pyruvate  ion  is  the      Conjugate  bqs&      of   pLjfUVlC  acid. 

(g)  The  mass  of  a  substance  with  four  decimal  places  is  measured  using 

an  analytical  balance  

(h)  When  zinc  reacts  with  hydroiodic  acid,  a  gas  is  produced.  We  can  also  say  that 

a  gas  is  evolved  ,  jiVen.  offi       or  released. 

The  name  of  this  reaction  is      fec/o/c  and  the  net  ionic  equation  for 

this  reaction  is    ~Zr\(S)  ±  ^H^/tup  — t>    7r?+fay  *  H^Cg; 


(i)  The  acidity  of  a  solution  can  be  shown  by  any  of  the  following: 

litmus  papefj  un wer sal  indicator papef^  indicator ^  pH  meter 

However,  most  accurate  measurements  of  acidity  of  a  solution  are  given  by 

pH  metef  

(j)  Two  examples  of  functional  groups  of  acidic  organic  compounds  are 

cafboxtjlic  acid     and  phenol  


(k)  In  a  dilution,  the  Dumber  oj?  rfioles  Op  the  5olutQ-emains  constant,  but 

Volume  ofthe  solution  increase^  gndthemobrttu  of -the  solutiog 

J  decreases 


The  solution  that  is  diluted  is  called  a   Stock  Sol  uttoa 


(I)  When  nitrous  acid  is  mixed  with  pure  water  it    <X\S$oWeS  Complete)^  and 

but  dissociates  onluj  paftiqlltj  to  jiVe  a  smg\\  amount  ojf  Mp^ancL 

(m)  The  solid  product  formed  when  two  solutions  are  mixed  together  is  called 

<x  precipitate  

(n)  When  chlorine  gas  absorbs  UV  light  its       SiOCjle  bond  breaks  in 

a  chemical  process  called    pKotod  \  SSQCiat\on.  .  The  product  of  this 

reaction  is    CX  ^Yee   radical     f?*Cl  ) 
(o)  The  equivalence  point  of  an  acid-base  tftrgtioA       is  the,  po'flt  Qt  vbklch 

S%o\c\\\om&X\c  amounts  efthe  oad  and  the  base  have  teaetedcompl etc! u 

a  Solution  J  . 
(p)  The  lower  the  pH  oMrhe  higher  thr  conceAt/atjon  op -the  hudyonm/n 

ions  and  -the  greater  -the  act'di'ty  op  the  Solution  

(q)  The  lower  the  pKb of  a  base  the  larger  the       Value  joi  the,  base, 

and  -the  stronger  the  base   

(r)  A  proton  is  an  electroA-pair      acceptor;  a  base  is  q  pfotoA  acceptor 
(s)  Four  examples  of  strong  bases  are 

(t)  kw  is  the     dissociation,  constant  -fer  t^gter  

(u)  Phenolphthalein  is    an  flCld-base  indl'cqfcof  
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Question  2 

(a)  Draw  a  simple  diagram  that  shows  how  a  titration  is  carried  out  in  the  laboratory. 


ft 


(b)  Explain  briefly  the  pH  of  a  solution  at  the  equivalence  point  of  a  strong  acid  and  a 
weak  base.  Do  not  give  any  example.  _ 

At  the  ectui Valence  point  the  Solution  will  contain  a  neutw 
conjugate  Vase/'  °j  the  Strong  acid  and  an  acichc  conjugate, 
acid  oj'the  iA)eak  base-  "Jftuj  the  solution  will  be  acidic  and 

the  pH  will  ke  t^D^  7-00. 

(c)  A  special  equation  is  used  to  calculate  the  pH  of  a  buffer  solution. 

What  is  the  name  of  this  equation?  _  Henderson -tictss el balch  equation 
Derive  this  equation.  '         r~x  . 

GO  C) 
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(e)  When  mercury(l)  ions  are  added  to  a  solution  of  aluminium  bromide  in  water 
a  solid  is  formed. 

Give  a  net  ionic  equation  for  this  reaction. 

z 

=f      H3b+^a<P  +  ?Sf>cp       >  NET  IONIC  e^MRTioH 

(f)  Describe  and  explain  in  detail  what  happens  when  sodium  acetate  is  mixed  with 
water. 

Sodhum  acetate  Mill  dissolve  completely  and  dissociate 
completely  m  water  to  c^ve  -die  \or\s   7SQ+(&<jp  cxno' 
C%  COO'  (*<p  .  :  Cf^ccorta  (s;>         c^coo^t  Hc?^)  ) 

The    Nq+  ion    will  be  hijdifated . 

U         ?  M 

H   A  n 

Hie    c^cocr  ion  will  dissociate  weakly  "to  produce  °# 
and  gwe  a  basic  aqueous  solution  accoychn<j  to  t/ie 
following  equation.- 

OvemU^  tke  Solution  produced  will  be  W/c.  THe 
ton  is  cx  spectator  W. 
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(g)  A  2.89-g  sample  of  NH4CI(s)  is  dissolved  in  pure  water  to  give  60.00  mL  of 
solution.  Then  20.00  mL  of  this  solution  is  added  to  13.48  mL  of  0.750  M  NH3(ag)., 


Calculate  the  pH  of  the  final  solution. 

C%C|  =  3  =  °-°5^Q  *»l  =  0.900  mol/L  (j?) 


0.900  wpyL         0.900  moj^ 

SafpefSotation:  NM^"       t\-  cv=  ©.^oomol/ ^  ?o.oo  ?<.  10  <L 

— '   —  0.0180  mo| 

Total  vblume  ;-  cmh  ♦  =  o-oigp  wo|    _  0       „0i/  fc) 

=  33-M-8  mL  ,  . 

NH3  =^  n  =  cv=  0.750  moj£ *  '3/fgxio  L 

=  o-oiol  mo  I 
*"  C>%  *  o1oioLmol      =  ^  p 


=  9 -2$ 


y       =  9-oo  (?) 

What  do  you  think  will  happen  if  a  drop  of  0.500  M  NaOH(ag)  is  added  to  this  * 
solution?  Explain. 

The  boffef  solution  Will  resist  a  change  -to the  pH-  ^e 
Solution  .   The  hydroxide  ion  added  will  be  fewoved  fey 

the  Ntt^  ion  l^hi'ch  is  present  in  large  quantities. 
The  prt  oj  the  solution  uoni  increase  bw  ct  small  amount 
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(h)  A  student  diluted  10.00  mL  of  a  solution  of  an  unknown  organic  acid  to  get 
50.00  mL  of  0.0400  M  of  the  final  solution. 

(i)  What  was  the  molarity  of  the  original  solution? 

^         io.ooxi63JL%  Q  =  5b.oo*io  i  *  0.0400  mo)/L 

Ct  =  0.200  mol/^ 

(ii)  Without  drawing  any  diagrams,  describe  exactly  what  the  student  did  in  the 
laboratory  to[dilute  the  solution.) 


The  Student  timsfzffedl  \o.oOml  Pj?  the  original  solution 
With  01   10-mL  ptpette  to  a  5b-K)L  volumetric  -flask- 
17\eo  distilled  i/Og-ter  WG*5  added  the  volumetric 
-flask  until  the  meniscus  reached  the  eg  1  location, 
mark-  TTten  the  mixture  was  shake n__gngsvoir^ to 
homogenize  rt. 


(iii)  If  25.00  mL  of  the  final  solution  of  the  organic  acid  requires  20.00  mL  of 
0.0750  M  Ba(OH)2(aqf)  to  reach  the  equivalence  point  in  a  titration, 
what  can  you  conclude  about  this  organic  acid? 

(g\       Oiota(\\c  acid 

W         XA(a<p   +  8<oH)zf«D 

C=  o-  0400  woM  c-  o.  07S0  moj/^ 

v-  25<00  *  lf5^L  V=  20.00  ^  ,6"Sry)o| 

a=  cv  -  f.00  xio  md\      n  =  /.50  ^  lo'^mo! 
mole  ratio  o|  HXA  to  Sa(oM)2 

?  :  5 
H*A  is  tnpfotic 


